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Since  the per iod  of support from NASA rather overlapped 

the per iods  of our  ONR support (at  least t h e  b e n e f i t s  der ived  

from it  d i d ) ,  w e  are submitt ing summaries of t h e  work of the 

two appropr i a t e  per iods which w e r e  w r i t t e n  t o  the ONR i n  

suppor t  of fund r eques t s  f o r  subsequent per iods .  The NASA 

work is nowhere c l e a r l y  delineated f r o m  t h e  ONR work except 

poss ib ly  i n  t h e  Deslattes source and modulated s l i t  i n s t r u -  

mentation. 

Period I -- October 1, 1962 - September 30, 1963 

Research done dur ing  this per iod  can be headed under t w o  

major s u b j e c t  t i t les .  

e x c i t a t i o n  i n  a l k a l i  halides w i t h  s p e c i a l  emphasis on the 

c o r r e l a t i o n  of  absorp t ion  and r a d i a t i v e  decay (luminescence). 

The a-center luminescence and t h e  luminescence due t o  e x c i t e d  

iod ine  ions,  d i l u t e d  i n  a KC1 hos t  l a t t i ce  w e r e  two major 

p r o j e c t s .  

emission of molecular ions  d i l u t e d  i n  KC1 c r y s t a l s  i s  a minor 

p r o j e c t .  

One i s  the s tudy  of l o c a l i z e d  o p t i c a l  

The search f o r  c o r r e l a t i o n s  of absorp t ion  and 

The second major p r o j e c t  w a s  an ex tens ion  of  the u s e f u l  

range of the vacuum monochromators t o  as h igh  a photon energy 

as poss ib le ,  w i t h  the a i m  of i n v e s t i g a t i n g  the absorp t ion  

and r e f l e c t i v i t y  of a lkal i  ha l ides  and o t h e r  inorganic  salts 

deep i n t o  t h e i r  fundamental absorpt ion reg ion .  During t h i s  

year  t i m e  w a s  spent  on instrumentat ion,  the cons t ruc t ion  of 
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a new l i g h t  source as w e l l  as the decrease  o f  unwanted 

s c a t t e r e d  l igh t  i n  t h e  s p e c t r a l  reg ion  of h igh  photon ene rg ie s  

beyond 11 ev. 

The d i f f e r e n t  t o p i c s  t h a t  w e r e  i n v e s t i g a t e d  w i l l  be  pre-  

s en ted  s ing ly :  

a )  a-Center Luminescence (T e Timusk) 

The  i n t e r e s t  i n  the a-center  luminescence  w a s  s t imu la t ed  

by Timusk's work on the luminescence of pure a lka l i  h a l i d e s  

w i t h  l igh t  e x c i t a t i o n  i n  the  i n t r i n s i c  absorp t ion  reg ion  o f  

these salts. ("Luminescence Study of A l k a l i  Hal ides  i n  t h e  

Vacuum Ultraviolet;" T. Timusk; Thesis, Cornel1 June 1962 

and "Recombination Luminescence i n  A l k a l i  Halides;" T. Timusk 

and W, Martienssen, submitted for  pub l i ca t ion  i n  t h e  Phys ica l  

Review), 

by W l i g h t  gave r e s u l t s  which suggest  as t h e  e x c i t e d  state, 

from which t h e  observed luminescence occurs,  a s i t u a t i o n  which 

might exist after excitation of  a -centers ;  t h a t  is ,  an exc i ton  

absorp t ion  near  a negat ive  ion vacancy. 

t h i s  hypothesis  Timusk s tudied  t h e  a -center  luminescence of  

NaC1, KC1, K B r  and Kl dur ing  his  6-months s t a y  here .  The 

r e s u l t s  confirmed t h e  presumption i n  a l l  fou r  c r y s t a l  types .  

Moreover Timusk s t u d i e d  the shape, ha l fwid th  and p o s i t i o n  o f  

t h e  a-emmission i n  g r e a t  d e t a i l .  

w a s  the enormous Stokes s h i f t  o f  4 ev .  

T h i s  s tudy  on the r a d i a t i o n  damage o f  a l k a l i  h a l i d e s  

I n  o rde r  t o  prove 

The most s t r i k i n g  r e s u l t  

This i n v e s t i g a t i o n  thus demonstrated that recombination 
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luminscence and a-center  luminescence are i d e n t i c a l .  T h i s  

fact  may give a c l u e  t o  the n a t u r e  o f  t h e  e x c i t e d  state i n -  

volved which, because of the  l a r g e  Stokes s h i f t ,  mus t  be 

q u i t e  d i f f e r e n t  from t h e  exc i t ed  state reached i n  absorp t ion .  

As similar r e s u l t s  are p resen t ly  observed i n  d i f f e r e n t  cases, 

a r econs ide ra t ion  of p re sen t ly  accepted models w i l l  be necessary 

and i n v e s t i g a t i o n s  of  t h i s  type w i l l  he lp  t o  do th i s .  A pre- 

l imina ry  r e p o r t  of this  work w a s  given a t  t h e  New York m e e t -  

i n g  o f  t h e  American Physical  Soc ie ty  ( B u l l .  Am, Phys. SOC. 7 

38, 1962). 

pub l i ca t ion .  D r .  Timusk l e f t  i n  February 1962 t o  cont inue 

s i m i l a r  research w i t h  Professor  W .  Martienssen i n  Frankfur t ,  

-1 

A summary of t h i s  work is  i n  prepara t ion  f o r  

Germany. 

b )  Opt ica l  Study of a h o c a l i z e d  Impurity i n  A l k a l i  

Hal ides .  

The o p t i c a l  absorp t ion  process a t  a tomica l ly  d ispersed  

i o d i n e  ions  d i l u t e d  i n  a KC1 hos t  l a t t i ce  w a s  s t u d i e d  i n  

d e t a i l  last  year  ("Ul t rav io le t  Absorption of KI Dilu ted  i n  

KC1 Crys t a l s ;  H.  Mahr; Phys. Rev. -3 125 1510, 1962).  T h i s  

year  t h e  processes  occuring a f t e r  e x c i t a t i o n  through l i g h t  i n  

t h e  iod ine  absorp t ion  bands were s tud ied .  Observed w a s  a 

r a d i a t i v e  decay (luminescence) w i t h  about lo$ e f f i c i e n c y  and 

i n  some cases a competing thermal release i n t o  the conduction 

band. 

The emission and e x c i t a t i o n  s p e c t r a  o f  the iod ine  
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luminescence w e r e  s tud ied  i n  d e t a i l ,  The shape, halfwidth,  

and p o s i t i o n  o f  the emission bands w e r e  s t u d i e d  as a func t ion  

of  temperature and under var ious condi t ions  of  e x c i t a t i o n  

w i t h  l i g h t  absorbed wi th in  the  iod ine  absorp t ion  bands, 

d i f f e r e n t  luminescent processes w e r e  observed w i t h  Stokes 

s h i f t s  as l a r g e  as 4 ev. 

t i o n  the system re l axes  eo a new equi l ibr ium. I n  t h i s  process 

some of t h e  e x c i t a t i o n  i s  lost by nonradia t ive  processes .  

The remainder comes f r o m  exc i t ed  ions i n  d i f f e r e n t  equi l ibr ium 

pos i t i ons ,  i .e.,  d i f f e r e n t  exc i ted  states are reached i n  

thermal equi l ibr ium and it i s  these states which g ive  r i se  

t o  the measured emission bands e Competing thermal release 

ou t  of  t h e  e x c i t e d  state was found at h igher  temperatures .  

In  one case t h e  e l e c t r o n  i s  thermally e x c i t e d  i n t o  t h e  conduc- 

t i o n  band. Vacancies present  i n  t h e  c r y s t a l  t r a p  the electrons, 

forming F-centers ,  which were observed i n  absorp t ion .  Warm-up 

o r  release through F - l igh t  reverses  the process and the 

e l e c t r o n s  are recaptured  a t  ionized iod ine  sites, g iv ing  o f f  

t h e i r  c h a r a c t e r i s t i c  luminescence (phosphorescence). Glow- 

c u r v e s  and rates o f  bui ldup and decay of  t h e s e  processes  

w e r e  s tud ied .  Through this  ion iza t ion  process  an extremely 

simple system o f  donor p l u s  t r a p  i s  r e a l i z e d  i n  an i o n i c  

c r y s t a l .  All q u a n t i t i e s  can be determined q u a n t i t a t i v e l y .  

The i n v e s t i g a t i o n  i s  not q u i t e  completed. 

Three 

It w a s  concluded that a f t e r  e x c i t a -  

A pre l iminary  r e p o r t  of the luminescence work w a s  r epor t ed  
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at  t h e  Baltimore meeting o f  t h e  American Physical  Soc ie ty  (Bull .  

Am. Phys. SOC. 1, 178, 1962) and a summary i s  i n  p repa ra t ion  

f o r  pub l i ca t ion  i n  the Physical Rev iew.  A prel iminary r e p o r t  

of the work on the i o n i z a t i o n  of e l e c t r o n s  from iod ine  ions ,  

t h e i r  t r app ing  and r ecap tu re  w a s  given a t  t h e  I n t e r n a t i o n a l  

Color Center Symposium i n  S t u t t g a r t ,  Germany August 21-24, 

1962 

c )  Construct ion of a kw Ligh t  Source and De tec t ion  

System. Professor  P. L. Hartman, J. Powlet te ,  

In  an at tempt  t o  r each  higher  photon energ ies  i n  our  

o p t i c a l  s t u d i e s ,  a new de tec t ion  system i s  being worked on 

a long  w i t h  a new l i g h t  source.  

t o  obv ia t e  t h e  s c a t t e r e d  l i g h t  problem by modulating the 

e n t r a n c e  s l i t  p o s i t i o n  thus  g e t t i n g  from t h e  exi t  s l i t  an 

AC s i g n a l  i n  the d e s i r e d  focused l i g h t ,  whi le  the s c a t t e r e d  

l i g h t  i s  l a r g e l y  unmodulated. The system works and some 

advantage i s  gained by working the AC l i g h t  a t  the same f r e -  

quency as the modulating frequency but more i s  gained by 

t a k i n g  t h e  second harmonic. 

awaits a r r i v a l  of a s e n s i t i v e  synchronous d e t e c t o r  now on 

order ,  t o  test i t s  u l t i m a t e  c a p a b i l i t i e s .  T h i s  work i s  planned 

t o  cont inue  u n t i l  t h e  system i s  proved o r  disproved as satis-  

f a c t o r y .  

The d e t e c t i o n  system a t tempts  

The system has opera ted  and now 

R.  Deslattes a t  Cornel1 has i n v e s t i g a t e d  i n  t h e  very  

f a r  W w i t h  a graz ing  incidence instrument ,  r a d i a t i o n  produced 
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i n  a Penning d ischarge  opera t ing  a t  f a i r l y  h igh  c u r r e n t s .  

H i s  r e s u l t s  looked promising enough t o  warrant  our  bu i ld ing  

a s i m i l a r  source  t o  look at the reg ion  500-lOOOA. T h i s  has 

been done and pre l iminary  r e s u l t s  i n d i c a t e  it i s  not  as good 

as the c a p i l l a r y  d ischarge  source w e  have been using, a t  least 

w i t h  Argon gas as t h e  discharge medium i n  both cases. 

i n g  is  very  r ap id  i n  the new source so  l i f e  i s  short but  we  

are not  y e t  done w i t h  i t .  

reg ion  would be a great he lp  t o  many workers. 

Spu t t e r -  

A new source  i n  the 500-lOOOA 

A paper desc r ib ing  the t w o  monochromators system has 

been accepted f o r  publ ica t ion  and an i n v i t e d  review paper 

o f  o u r  p a s t  work w a s  given at the 1st I n t e r n a t i o n a l  Vacuum 

Ul t ra -Vio le t  Conference he ld  last A p r i l  i n  Los Angeles. 

d )  Minor Projects (T.  Logothetis,  S .  Duckett)  

As p a r t  o f  a combined p r o j e c t  w i t h  Professor  Pohl i n  

t h i s  department the op t i ca l  p rope r t i e s  of  molecules d i l u t e d  

i n  a l k a l i  h a l i d e s  w e r e  s tud ied .  It w a s  found that a l k a l i  

halides provide an e x c e l l e n t  means of  d i l u t i o n  for  these 

molecules. 

absorp t ion  bands showing f i n e  s t r u c t u r e  due t o  i n t e r n a l  

v i b r a t i o n s  of the molecule were observed f o r  the system 

NO; and NO- i n  KC1. 

i n  progress ,  w i l l  be published soon. 

t o p i c  of the i n v e s t i g a t i o n  of e x c i t e d  states, Duckett a l s o  

searched for  luminescence from e x c i t e d  NO- and NO- ions  i n  

Extremely sha rp  i n f r a r e d  s p e c t r a  and u l t r a v i o l e t  

A summary of t h i s  work, which i s  s t i l l  3 
As p a r t  o f  our  genera l  

3 2 
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KC1. With the 

I n  a d i f f e r e n t  

i n v e s t i g a t e d .  

e x c i t a t i o n  used no luminescence w a s  observed. 

a t tempt  0; molecules d i l u t e d  i n  KC1 w e r e  

Rolfe repor ted  an extremely sharp f i n e  s t r u c t u r e  

of emission bands e x c i t e d  i n  the 0; absorp t ion  band. 

looked for  th i s  f i n e  s t r u c t u r e  i n  t h e  absorp t ion  band, again 

t o  correlate both  processes .  T h i s  s ea rch  w a s  unsuccessful .  

T h i s  whole program is p a r t  of  an a t tempt  t o  understand 

W e  

the i n t e r a c t i o n  of normal mode v i b r a t i o n  and e l e c t r o n i c  

t r a n s i t i o n s  i n  these s i m p l e r  molecules.  The  search is  f o r  

a molecule, which can be  d i lu ted  i n  alkali  h a l i d e s  and shows 

a c l e a r - c u t  luminescence as w e l l  as absorp t ion .  T h i s  pro- 

gram w i l l  be continued w i t h  minor p r o j e c t s .  

T. Logothet is  worked on p repa ra t ions  for  extending 

absorp t ions  and r e f l e c t i v i t y  measurements i n t o  t h e  reg ion  

o f  very h igh  photon energ ies .  

d i t i o n s  f o r  the o l d  l igh t  source which g ives  h ighe r  l i g h t  

ou tpu t  i n  the far UV and he has b u i l t  a new vacuum system 

fo r  the d e t e c t o r  chamber which w i l l  .provide a h igher  pumping 

speed f o r  the evaporat ion of t h i n  layers t o  be used i n  the 

abso rp t ion  measurements. He i s  p r e s e n t l y  s t a r t i n g  t o  work 

on the genera l  f e a s i b i l i t y  of the i d e a  t o  measure  t h e  absorp t ion  

o f  t h i n  a l k a l i  h a l i d e  f i l m s  as t h e  r a t i o  o f  s i g n a l s  before  

and after the evaporat ion of  a l k a l i  h a l i d e  f i l m s  d i r e c t l y  onto 

a phosphor. In  this  way t h e  i m p o s s i b i l i t y  o f  f i n d i n g  a t r a n s -  

pa ren t  s u b s t r a t e  f o r  these photon ene rg ie s  w i l l  be avoided. 

H e  discovered ope ra t ing  con- 
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W e  have previous ly  used this technique i n  s t u d i e s  on s o l i d  argon 

and on LiF. 

J. N. Lloyd i n  t h e  summer of 1961 made ex tens ive  measure- 

ments on t h e  photoemission from LiF and has spent  a fa i r  p a r t  

o f  t h i s  year  (not  i n  res idence)  analyzing t h e  data and w r i t -  

i n g  up the work. 

du r ing  the coming year .  

remaining i n  this s tudy  which may y e t  be worth f u r t h e r  inves-  

t i g a t  i on .  

It i s  hoped that th i s  w i l l  be  publ ished 

There are s t i l l  some puzzl ing a spec t s  

e )  Ruby Laser (Professor  Hartman, H. Mahr) 

A ruby laser system w a s  b u i l t  t h i s  spr ing .  The t o t a l  

system involves  a power supply capable  o f  charg ing  a 300 pF 

c a p a c i t o r  t o  5000 v o l t s ,  a GE FT-564 f l a s h  tube  and a c r y s t a l  

ho lder  designed for  s u f f i c i e n t  coo l ing  of t h e  ruby c r y s t a l  

and sampling o f  t h e  laser input .  

he re .  Laser a c t i o n  w a s  observed w i t h  a r a t h e r  s m a l l  t h r e sho ld .  

The system w i l l  be used f o r  the s tudy  of 2-photon processes  

as w i l l  be pointed o u t  later. 

The system w a s  mostly b u i l t  

Per iod 11 -- October 1, 1963 - September 30, 1964 

During most o f  this  period w e  d i d  not  have d i r e c t  NASA 

support  but t h e  work continued i n  the same d i r e c t i o n s  as be- 

f o r e  and as such, i t  seems appropr i a t e  t o  inc lude  it here. 
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Owing t o  t h e  l a r g e  number of  people working under t h e  

c o n t r a c t  t h i s  year  a more d i v e r s i f i e d  program w a s  started 

and w a s  s t i l l  under way the summer of 1962. 

k i n e t i c s  of  simple impuri ty  systems i n  a l k a l i  h a l i d e s  w a s  

The o p t i c s  and 

aga in  o f  continued in te res t  this  year .  

t i o n ,  b u i l t  over  t h e s e  p a s t  two years ,  new s t u d i e s  of  photo 

emission and r e f l e c t i v i t y  could be s t a r t e d  under much improved 

experimental  cond i t ions .  

s t a r t e d  w i t h  t h e  o b j e c t i v e  t o  l e a r n  t h e  techniques o f  two- 

photon processes  which later might prove u s e f u l  f o r  the o p t i c a l  

s tudy  of  a l k a l i  h a l i d e s .  

With new instrumenta- 

A minor s tudy  w i t h  a ruby laser w a s  

This summer a new at tempt  w a s  begun 

to s tudy  the photoconductivity o f  pure a l k a l i  h a l i d e s .  I n  

more d e t a i l  the fol lowing ob jec t ives  w e r e  performed t h i s  

year :  

a )  Absorption and Luminescence of Local ized Exci tons 

i n  A l k a l i  Halides 

The absorp t ion  and luminescence processes  at iod ine  

impuri ty  centers i n  KC1 s i n g l e  c r y s t a l s  w a s  s t u d i e d  i n  pre-  

vious yea r s .  

emission bands fol lowing the decay of  t h e s e  l o c a l i z e d  exc i tons  

w a s  published: 

E x c i t a t i o n s  i n  K C 1 , "  Herbert  Mahr, Phys. Rev. 130, 2257 (1963). 

In  t h e  realm of  t r y i n g  t o  understand i n  detail  the processes  

dur ing  o p t i c a l  e x c i t a t i o n  and d e e x c i t a t i o n  o f  these s i n g l e  

cen te r s ,  hopefu l ly  i n  terms o f  a q u a n t i t a t i v e  conf igu ra t iona l  

The r e s u l t s  of  a d e t a i l e d  s tudy  of the va r ious  

"Luminescent Decay of  Local ized Op t i ca l  



. .  

- 10 - 

model (Franck-Condon model more experimental  parameters 

of t h i s  system w e r e  determined th i s  yea r .  

the bluegreen and t h e  u l t r a v i o l e t  emission of  the iod ine  

c e n t e r s  w a s  measured f o r  a v a r i e t y  of samples of d i f f e r e n t  

concent ra t ions  and a wide temperature range. For this  pur- 

pose a l i g h t  source of s h o r t  du ra t ion  w a s  b u i l t .  The r e s u l t s  

of  t h i s  s tudy  w e r e  presented a t  the Washington meeting of  the 

American Physical  Soc ie ty  ( B u l l .  Am. Phys. SOC. 8, 353 (1963). 

The decay t i m e  of 

The decay t i m e  of  t h e  bluegreen emission i s  very long (10 -4 

seconds a t  low temperature)  and s t r o n g l y  temperature depen- 

d e n t .  The decay t i m e  of the u l t r a v i o l e t  emission i s  s h o r t ,  

about seconds. 

Two conclusions have been drawn from the d e t a i l e d  exper i -  

mental  s tudy  of t h e s e  loca l i zed  exc i tons .  The ex i s t ence  of  

a n  apprec i ab le  exponent ia l  t a i l  of t h e  absorp t ion  band of t h e  

l o c a l i z e d  exc i ton  has  l e d  t o  the proposal  of  a new shape 

formula: "Band Shape and Urbach's R u l e  o f  Localized Exci tons , t t  

Herbert  Mahr, submitted f o r  pub l i ca t ion  i n  t h e  Physical  Review. 

It is  suggested that t h e  experimental  observa t ion  of t h i s  ex- 

ponen t i a l  shape (Urbach's r u l e )  i s  evidence of a quadra t i c  

i n t e r a c t i o n  of cer ta in  l a t t i c e  modes w i t h  the formation of 

l o c a l i z e d  exc i tons .  The ex i s t ence  and in f luence  o f  th i s  

type  of  l o c a l  l a t t i ce  modes has not  been considered previous ly .  

An at tempt  has been made t o  accommodate a l l  the exper i -  

m e n t a l  r e s u l t s  of th is  s tudy  i n  a q u a n t i t a t i v e  c o n f i g u r a t i o n a l  
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model. 

a t  least  - two conf igu ra t iona l  coord ina tes  is  necessary t o  reach 

agreement w i t h  - a l l  experimental f i nd ings .  

theoretical ques t ions ,  which come up i n  connection w i t h  th is  

three-dimensional Franck-Condon Model, have not been solved 

It w a s  found t h a t  a Franck-Condon model con ta in ing  

Although c e r t a i n  

y e t  an at tempt  was made t o  cons t ruc t  q u a n t i t a t i v e l y  s u c h  a 

model. 

given a t  t h e  Buffalo meeting o f  t h e  American Phys ica l  Soc ie ty  

(Bu l l .  Am. Phys. SOC. - 8, 433 (1963). 

T h i s  model has been presented i n  an  i n v i t e d  paper 

Localized exc i tons  have proved t o  be a simple system f o r  

i n v e s t i g a t i n g  o p t i c a l  processes .  

of another  such system has been s t a r t e d  t h e r e f o r e  t h i s  summer. 

K I  has been added t o  K B r  m e l t .  The s i n g l e  c r y s t a l s  grown from 

A s tudy  of the absorp t ion  

t h i s  m e l t  con ta in  then iodine s i tes .  The a d d i t i o n a l  absorp t ion  

due t o  t h e s e  iod ine  centers is  measured. The r e s u l t s  ob ta ined  

so  far are of on ly  prel iminary na ture ,  but agree  w i t h  f ind ings  

obta ined  w i t h  t h e  system KI!KCl. 

b)  Kine t ics ,  Photoconductivity and Phosphorescence o f  

a Simple Impurity System i n  Alka l i  Halides (Duckett, Goldberg). 

It has been found -- whi le  studying t h e  o p t i c a l  e x c i t a t i o n  of 

l o c a l i z e d  exc i tons  -- that  phosphorescence and photoconduct ivi ty  

w a s  observed a t  h igher  temperatures fol lowing absorp t ion  of  

l i g h t  i n t o  t h e  iod ine  absorpt ion band o f  KC1.  Negative ion  

vacancies i n  t h e  KC1 l a t t i ce  w e r e  found t o  be t h e  major t r a p s .  

By a d d i t i o n  of  i od ine  ions  t o  KC1 s i n g l e  c r y s t a l s  a completely 
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symmetric impuri ty  system has been c r e a t e d ,  Elec t rons ,  ion ized  

f r o m  iod ine  ion  s i tes  by absorpt ion of l i g h t  p lus  subsequent 

thermal a c t i v a t i o n ,  are trapped at nega t ive  ion  vacancies  

forming F-centers .  I l lumina t ion  wi th  l i g h t  absorbed i n  t h e  

F-band ion izes  t h e  trapped e l e c t r o n s  again u n t i l  t hey  are 

f i n a l l y  t rapped by ionized iod ine  i o n s ,  Experiments are under 

way t o  s tudy  t h e  k i n e t i c s  of t h i s  system ex tens ive ly ,  T h i s  

summer t h e  F-center  formation w i l l  be s t u d i e d  as a func t ion  

o f  temperature .  

New I n s t r u m e n t a t i o n  f o r  U s e  w i t h  the Vacuum U l t r a -  c )  

Violet  Pbnochromator and the Cary Model 14 Spectrophotometer. 

Modulated Vacuum U l t r a v i o l e t  Spectrograph: Work on t h e  

modulated spectrograph has been concluded. The r e s u l t s  w e r e  

f a i r l y  s a t i s f a c t o r y  but not r e a l l y  s e n s a t i o n a l ,  f o r  t h e  system 

i s  c e r t a i n l y  more complicated than t h e  sirnple f ixed  s l i t  

arrangement. It i s  f e a s i b l e  t o  e l imina te  the e f f e c t  of s c a t t e r e d  

l i g h t  f o r  measurements  i n  the extreme vacuum u l t r a v i o l e t  reg ion  

of the spectrum w i t h  t h i s  arrangement, however, and f o r  t h e s e  

i t  w i l l  probably be worth using. 

a new source t o  provide t h e  sho r t  wavelength r a d i a t i o n  o t h e r s  

It w i l l  t hen  be worth t r y i n g  

r e p o r t  us ing  , 

Ultra-High Vacuum System: A new u l t r a - h i g h  vacuum system 

w a s  purchased and t r i e d  out  i n  connection w i t h  r e f l e c t i v i t y  

and photoemission s t u d i e s .  Present ly  i t  i s  t r i e d  t o  couple 

th i s  u l t r a - h i g h  vacuum conta iner  w i t h  t h e  vacuum u l t r a v i o l e t  
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monochromator, thus  al lowing t o  perform u l t r a -h igh  vacuum work 

(photoemission, e t c . )  i n  th i s  reg ion  of  t h e  spectrum. This  

will c o n s t i t u t e  q u i t e  an improvement over c u r r e n t l y  used vacua 

o f  mm Hg a t  t h e  b e s t .  

Reflectometer: Work was completed t h i s  p a s t  w in te r  on 

a c r y o s t a t  re f lec tometer  t h a t  w a s  s t a r t e d  t h r e e  years  ago 

p r i m a r i l y  f o r  s t u d i e s  on s i l v e r  c h l o r i d e .  F i t t e d  w i t h  an ion  

pump ( u l t r a - h i g h  vacuum system), it w a s  simple t o  make measure-  

ments at l i q u i d  helium temperature without  d e l e t e r i o u s  condensa- 

t i o n  t ak ing  p lace  on the sample su r f ace .  

that it  can be f i t t e d  i n t o  the  Cary Model 14 Spectrophotometer 

and allows absolu te  r e f l e c t i v i t y  t o  be obtained.  A paper has 

It i s  unique i n  

been w r i t t e n  and i s  t o  be published i n  October. 

i s  be ing  given t o  an instrument i n  which t h e  r e f l e c t i v i t y  as 

a func t ion  of angle  of incidence may be obtained.  

Some thought 

Po la r i ze r :  A p o l a r i z e r  f o r  the Cary Spectrophotometer 

has been cons t ruc ted  and is being used success fu l ly .  

c o n s i s t i n g  of  LiF p l a t e s ,  u se fu l  f o r  t h e  vacuum u l t r a v i o l e t  

r eg ion  of  t h e  spectrum, has no t  y e t  been attempted. The block 

o f  LiF which w a s  ob ta ined  t o  s l i c e  f o r  this  m u l t i - p l a t e  p o l a r i z e r  

has  not  y e t  been cleaved.  

A p o l a r i z e r ,  

d )  Photoemission and R e f l e c t i v i t y  S tud ie s .  The work of  

Lloyd on t h e  photoemission o f  LiF i s  being followed up t h i s  

summer i n  an attempt t o  enclose t h e  sample, an evaporated f i l m  

o f  LiF, i n  something c l o s e r  t o  an u l t r a - h i g h  vacuum system. 
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T h i s  i s  t o  slow down t h e  process going on at t h e  s u r f a c e  

which is  presumed t o  cause the  long wavelength t a i l  a t  t h e  

emission edge. I n  connection w i t h  t h e  cons t ruc t ion  of  t h e  

I 

r 
v 

r e f l ec tomete r ,  t h e  region of t h e  exc i ton  absorp t ion  i n  AgCl 

w a s  i nves t iga t ed .  Measurements w e r e  performed i n  t h e  temper- 

a t u r e  range from h e l i u m  temperature t o  room temperature .  

e )  Two Photon-Processes (Ruby-Laser Work). 

A s  a prel iminary s tudy  f o r  f u t u r e  o p t i c a l  work w i t h  two-  

photon processes  t h e  second harmonic genera t ion  of  l i g h t  i n  

KDP has been reproduced. The whole s e t u p  of  source  (Ruby 

laser) and d e t e c t i o n  system has t h u s  been proved t o  be ready 

f o r  work t o  be s t a r t e d  next  y e a r  w i t h  two-photon s t imu la t ed  

luminescence and photoconductivity.  


